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COMPLETE- SPECIFICATION 
Improvements in or relating to Non-Woven Structures 

Industries The ftbrillatable him used tor 



Limited. 



\ 1 ? £ K \ - 
Imperii 
:don* S"< 
:ciare 



Chemical 

Cremicai House, M>il- 
1. a British Company do 
for which we 



The ftbrillatable Sim used for <he inveag 

will genera,:/ .e o..e..te_ ^ ^ ^ 



40 



that 



10 : 



, -,r-- mav be -ranted to us, ar.d 
-e'm-W bv w.V.:h it is to be performed, to 
:> pTni'cuTarly described ir. and by the follow- 

"Vbe'^-SiioT relates to methods for mak- 
1 •" ,-„:r. 2r j-j-uctures and to the 

'~'.'"y- d —jsts made thereby. 
'" " Consisting of layers 
--tic ri'm adhesiveiy 
^•vrTbut the methods 
■■•—s used hitherto suc.n 
ar.d shredding have the 
- ..-Sr complicated rYonllat- 
... ;s recuired or ihat the products 

- § ;;-:^ :u er v- v CO nsis: of long strands or 
orodu^ei .ner.... c-iu. ar i , ce nt 



•j nor.-'A ov;n 
or.- T .vc v en ncr 
:,-«r.--.vcven 



s flexing, hta 
isadvar.tagcs 
equipment 



along its length or across 
;r -^'1 h'-ri"a:e easilv on impa^ m t^c 
irea'on o predominating orientation, 10 

i^h nr p rened method o* ar.a^ D — D j-„^ 0 r 
ana pi-i^^ f rhat adjacent 

orientation at ,:g- V „« na -d to 

Ai.^ qT ; va | v the lavers may ce a.an^ 
AlL ^' t * ^n_:;nrrnnic properties. 

gl ve any f^V^VuhaY ca ^ he oriented 

Anv Dolvmeric nLm Uiac caw 
predominantly in one direction^ and^s^.us 
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C ^LiiU^t .^t-i- — 

3nr ... -,~-- e - nia, — r --- . < lA — unloved in this inven- 

equipment and which pro- -d , q . vinvl chlonde and 
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easilv operam 
duces very cc 
Accordingly 

a ncn- woven 
superposing a 
nbrillatabie C 1 - 
in? the struct 
such mat the lave 
In another o: 



:SC5 



-x ...rillated structures, 
= one of i:s aspeas, the m- 
; s-5 a crocess for producing 
structure comprising 
^-V^tv of lavers of oriented 
'nlm and needle-puncn- 
':e*7o' formed in a needle-loom 
are ftbrillated. 

us dS pec:3. the invention 

- A-vm fibrillar needle 
' -rrrVisin? a piorality ot 
, i~'y~ r .*~rz± nolvm--i c nlrn 



may contain additive « ^^-^ ■ of view 
Generally, no^ev. om ^Jhe p ^ , y . 
ot economy and . " ^ ^4-. The super- 
propylere .s u ; e^ ; / CQnsisc of layers o 

pCS ^ o^ po^ic film only or of several 

one tvpe Oi F^;' 1 "" 

di T e hfrv?rof fibrillated struaure produced 

The tv-pe ul i c v,;na conditions 

, m^ap rhe neecuvpu i .L ^ f . _ 

y re n ^edle-Duncnuis 
:o whicn it js suo-.w- . ^-r^. r h e lavers 
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without producing any 
beiween layers, in v/r 
are necessary to bond tl 
a more severe needlecu 



- p.rcrminglirig of fib r us 
;ich case further means 
±r. layers together, or 
:hins; treatment car. 



the particular ad- 



10 



15 



whic^ -v«is r.brils from the various 
^r:o be" mtermmzled and interlocked 
a-d depending on the amount or mterrmngur.g 
mav make the use of further bonding means 
urnecessarv. Generally we have found that 
structures of the former type can be produced 
bv needling lightly, sav not more than 6UJ 
curches per square inch, with either barced 
'or unbarbed needles to a moderate deptn, 
whereas structures of the latter type require 
heavier needling sav more than 600 puncnes 
ncr square inch, preferably 1000 punches per 
square inch with barbed needles and with at 
least 3 barbs of each needle passing througn 
the structures. The structures may be ad- 
vanced one or more times through the needle- 
loom depending upon the properties required 
__j . ^.^^a rrtrrlirinns of the needle- 
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and the" operating conditions of the needle 
loom 'and* the structures may be inverted 
between passages through the loom so t*.at 
both sides of the structure are subjeaed to :.:e 
needling action and/or they may be passed 
through a double-bed needle-loom. ^ 

If further means are necessary to oend 
the lavers of aim together an adhesive may 
Ke used and the lavers bonded eitner bet ore 
or ?rer fibrillation. Preferably however tne 
adhesive whether in ::s adhesive state or not 
should be arched to the struaure berore 
-br ;i: ^on \nv tvpe of adhesive may be 
u<edTfor instance a latex or a thermoplastic 
oowder. but we have round that adhesives m 
tu^ "rorm of fur her lavers of film which 
mav "be" rendered aunes'ive are particularly 
useful, a tvpicai him being one of polyetnyiene. 
Elastomeric bonamg agents may be a^van- 
ta^ouslv used to »:ve usefuL effects and 
another Convenient method of adhesive bond- 
ing is to use films formed from a dispersion 
of one polymer in another such that at least 
one of the polymers will form fibrils and the 
other wili act as an adhesive. 

Extrusion laminated fibrillatable films in 
which the commcnents are chosen so that one 
component^ can be rendered adhesive with- 
out affecting the properties of the other arc 
esoeciallv useful m carrying out the present 
invention since the adhesive component tends 
to remain associated with the remainder of 
the fibrils and srjread of adhesive into tne 
interstices of the structures, which occurs with 
other adhesives. is avoided. The use or such 
films also enables crimped fibrils to be pro- 
duced if reouir-a bv suitable choice of com- 
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cation of a suitable crimp 
nt, for instance a heat or 
The presence o: such 
..r.proves the handle_ of the 
structures and increases coherency since the 
crimped fibrils er.ranuie to a greater extent than 
do uncrimmed fibrils. 



ponents an 
activating ::ea 
solvent treatrr 



The only lim::at:on - . . 
hesivc used is that ic should be su,h u.at 
anv treatment, such as a heat or solvent tr.at- 
merit. to reader it adhesive should not ha.- 
anv deleterious effect on the fibrils. _ 

Crimped fibrils to enhance cohesion and im- 
prove handle can also be produced by using 
films which have been subjected » v > a _ 
difference in properties across the cross- ec 
tions of the film, which difference cause cr imp 
to be developed on application of a suitaoie 

treatment. . . „__- 

According to another aspect ot the pr.s^t 
invention the layers of nbnilataole him can 
advantageously be associated with webs o 
fibres or filaments before fibrillation so that 
some of the fibres extend at leas: partly 
through the structure when fib rillated thus 
being firmly anchored in the structure and en- 
hancing the resistance to delaminauon and 
improving the handle of the structures 1 
lavers of web and film can be arranged in 
anv desired manner but generally speaking 
it 'is preferable to have webs on at least one 
surface of the structures in order to take ru 1 
advantage of the beneficial effect on handle 
impa-ted bv the presence of the fibre webs. 
In this latter case it is also preferable to choose 
the operating conditions under which tne 
structures are ftbriliated so that fibrils do not 
penetrate the outer surfaces of the webs on the 
outside of the structure and this can generally 
be effected bv adjusting the depth and arnouru 
of needle punching in accordance with tne 
thickness of the structures. We have , found 
that preferablv to avoid fibrils appearing _on 
rhe surfaces of the web not more man nye 
barbs of each needle in the needle looms snouia 
pass completely through the structure. 

Th» fihrps used to form the webs may be 
in the form of staple fibres or continuous nia- 
ments of any type, for example woven, flax 
cotton, silk, regenerated cellulose, mineral 
fibres, glass fibres and synthetic polymeric 
fibres (for example polyamide, polyester or 110 
polyoletin fibres including fibres derived from 
split film). The webs may be prepared by a 
varietv of methods, the method selected de- 
pending to a great extent on the length ot 
the fibres used. Staple fibre and continuous 
filament webs can be prepared by air laying 
processes, for example, and staple hore weos 
mav be prepared bv carding and cross-laying 
techniques. The webs may include a propor- 
tion of fibres which can be rendered adhesive 
to enhance resistance to delamination and an- 
choring of the webs and such fibres may be 
homogeneous binder fibres or composite fibres 
containing a component which can be ren- 
dered adhesive without affecting the remainder 

of the fibres. 

It is well known to produce non-woven 
fibrous structures bv forming webs or natural 
or svnthetic fibres and needle-punching the 
webs in needle-loom.5. In addition, it nas often 
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found advantageous to reinforce jiuch 
Ires with, for "example, woven^ s.-JC- 
rp< 



^i^rpwated^thin the webs. The ?ro- 
'. 5 .s for prcducir.? such structures arc, how- 
5 Iv— often complicated, time-cor.suming ana 
~,^»-s : vt <ir.ee 'satisfactory webs have to be 
-a-V^iiv prepared and satisfactory reinrorcmg 
fabricVhive' to be produced. Our discovery 
that nbriilatabte hlms can be successfully and 
LO easiiv fibrillated in a needle-loom Prides a 
orocess for producing non-woven fic-rous 
:, r , 1 _„ r » s wi-y'c^ overcomes the aroresaid dis- 
advantages 'and provides products having 
superior properties. Thus structures made ac- 
15 co -^~<, to the present Invention have advan- 
tage^" over prior' a:: structures consisting only 
of -brous webs or fibrous webs reinrorced 
with" ncn-fibrillated film in that an elastic 
stretch is unpaid to ^trucnjrg, ^ f or m- 

" ^'oSed^nt^heirV^tions of orientation 
at r>ht angles, along the diagonal lines bi- 
s ,~:-„ those directions of orientation, which 
maV-s'them mere similar to woven or knitted 
f \V r :- The products of the invention are 
u !--Me s, amor. 2 st other things, filtration 
sacking and tarpaulin materials, car- 
jackings "ani floor coverings and may 
be moulded to any desired shape. 

1PV »nrio- will now be described in 
™~ "detail ' with reference to the following 
'e-o-des which are in no way intended to 
iimit the scoce o: the invention. 



a-d a "urch densitv of 1CC0 p.p.s.i., inverted 65 
and the process repeated and in all three cases 
the lavers were heavily fibrilated but _ there 
was little coherence between layers. A tourth 



set of samples were then punched to a deptn 
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Example 1 
Sample of three composite structures one 
I"-?, '.vers of uniaxially drawn 

C ^^L^~ C < 7 mm thick superim- 
Pc^d' with ""thriiri -ions of orientation or 
a^.-nt lavers at rijht angles, a second con- 
r ; -T:;" 0 f 5 ; x 'avers" and the third consisting 
oT'four lavers similarly arranged were tor- 
warded through a needle-loom ™ d « * s ™ s s 
of different conditions. The needle-loom was 
equipped with 32 gauge needles having 0.25 
o? barb tree length from their points and 
9 barbs spaced equally part »l°«S a PP™; 

lv 0.6-5 inches of their length. A first set 
o ri, e thrK sa - 3 !es was punched to a needL 
cf 0 V : 'e 0.5" of needle passed bc- 
low~the bottom layer of him, and a punch 
nUsitv of 30C 3.0 s.i. and the samples were 
inverted and the process repeated ine 
av-s of fi'-m were clearly fibrillated by the 
aSSn of the needles but in all three samples 
U-—nc* be'wen the layers was poor. A 
° second set of the samples was then punched 
* , „ e ^u of 0.5" and a punch den- 

10 a " C -TZ : and the pro- 

;-"V Ot I'jOU - J. J..-. "' - j 

r L, a -^ 'tU :h:s case there was good 
^ r:"!^:p^:^ ^er.veen nbnls from the various 
C^f^'V- nr.ished nbnilated structures 
I;::: ve^' coherer* in all samples and usefu, 
.3,;,!- a T v,; r H set of sampies 
as a niter ma:er:a^. A r '" ra btL , f n S 5 - 
were punched to a needle depth ot 0^ 
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of 0 375" and a punch density ot 1000 p.p.s. . 
inverted and the process repeated and _cr.ee 
again although the layers were heavily noril- 
lated there was little coherence between layers 
with all three samples. _ . 

Thus, in order to produce satisfactory co- o 
herent structures without application or any 
adhesive bonding from the samples used, a 
-eedle depth of about 0.5" and a punch den- 
sity of more than 500 p.p.s.i. are necessary. 

Example 2 80 
Two layers of oriented polypropylene him 
0 07 mm thick were superposed so that their 
directions of predominating orientation were 
substantially at right angles, with a layer ot 
polyethylene powder sandwiched between them. 85 
The structure was heated in an air oven at 
a temperature of 130* C to fuse the poly- 
ethvlene powder and bond the film together 
and the structure was then needle-punched 
in a needle-loom to a density or about 600 
punches per square inch. The resultant nbni- 
lated products are suitable as sacking or tar- 
paulin material. 

Example a 
Two lavers of uniaxially oriented fibrillat- 
able polvpropvlene film 0.07 mm thick were 
superposed so that their directions or pre- 
dominating orientation were substantia Jy ac 
nZ an°l« with a layer of 0.0O2" thick poly- 
ethvler/film separating them. The : structure 
was needle punched to 600 p.p.s.i. (300 p.p.s.i. 
each side^ with 32 gauge oarbed i neea.es at 
0 025" depth. The structure was not prehe- 
ar 400 d.s i. and 135"C and a coherent nbnl- 
fated product suitable as a packag.ng material IOd 
resulted. 

Example 4 
Example 3 was repeated with a P°ly«t«- 
polyurethane elastomer film replacing the po y- 
ethylene film and the heat pressing temperature liu 
at 145 3 C The resultant fibrillated product 
possessed 'useful elastomeric Properties and 
was again suitable, for instance, as a packa, 
ing material. , , ir 

Example 5 c . 
Six lavers of oriented polypropylene film 
0 07 mm' thick were superposed such mat the 
direction of predominating orientation of each 
layer was substantially at ngnt angles .o tha 
of its adjacent layers and the stru.ru^ was 
needle-punched in a needle-loom to a den- 
rirv of about 1G0O punches per scruare inch. 
The resultant product «a> a y c " 
sembly suitable as a nitration medium. 

^ P5 
Ex.\m?le 6 

Four lavers of an extrusion laminated film 

0 07 mm 'thick and consisting of a layer or 
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polvethviene and a layer of polypropylene and 
uniaxiaUv oriented, were superimposed anu 
needlepur.ched with 32 gauge needles as des- 
cribed in example 1 :o a depth ot O.J and 

5 a punch density of 1000 p.p.s.i., inverted and 
the process repeated. The structure was then 
heated to a temperature of 135 C in a hoc 
air oven, which treatment caused fibrils in the 
structure to crimp and the polyethylene to be- 

10 come adhesive and bond the fibrils and the 
layers more firmly together. 



Example 7 
Samples consisting of four layers of uni- 
axial^ oriented polypropylene film 0.07 mm 
15 thick 'superposed with the directions or orien- 
tation of adjacent layers at right angles, were 
sandwiched between layers of 4 oz/sq. >a. 
non-woven web made from 3 denier polv- 
(hexamethylcne adipamide) fibres and one ot 
20 the samples was punched in a needle-loom 
fitted with 32 gauge needle to a punch i depth 
of 0 5" and a punch density of 1000 p.p.s.i., 
inverted and the punching process repeated. 
Inspection showed that fibrils from the various 
25 film lavers were intermingled, the product was 
a verv' coherer.; structure suitable as a carp,: 
backir- and no fibrils from the film layers had 
been carried through to the outer surtaces ot 

the webs. . ., . 

\ ce-ond sample was similarly needL-_ 
punched but this time to a needle depth or 
0 75" Some fibrils from the film layers -. um 
time appeared on the cuter surfaces of we 
web detracting somewhat from the handle o. 

"VJfirdwm.de was similarly needle punched, 
this rme to a needle punch depth of 0._: . 

fibrils aDoeared on the outer surfaces or t..e 
web and the' structure was quite coherent, trie 
fibriliated layers being held together by tne 
fibres passing through the layers. 



nate 0.6 mm thick was produced trom a double 
extrusion die and oriented predominately in 
one direction. The laminate was superposed 
on a layer oi oriented polypropylene Mm such 
that the polyethylene was sar.dwched between 
the two polvpropvlene layers and the direc- 
tions of predominating orientation ot the 
polypropylene layers were substantially ac 
ri-ht angles to one another. The assembly was 
laid on a 1.5 ounces per square yard non- 
woven web of 3 denier 2-1/2 polyhexa- 
methylene adipamide fibres produced on a 
PROCTOR and SCHWARTZ "Duo-rorm 
air laying machine and a similar was 
laid on the top of the strucaire. The assembly 
was needle-punched to a density of jUO 
punches per square inch in a needle-loom and 
then reversed and punched again to tne same 
density. The needled structure was lightly 
calendered at a temperature of 140° C to fuse 
the polyethylene film leaving a product whicn 
was suitable as a primary carpet backing. 
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Example S 
Two lavers of oriented polypropylene film 
0 07 mm thick were superposed such that their 
45 directions of predominating orientation were 
substantially at right angles and a sheet ot 
unoriented polyethylene film was placed be- 
tween them. Tne assembly was laid on a - 
ounces per square yard n™-™"""^ 
50 polypropylene fibres produced on a PROC l uk 
and SCHWARTZ "Duo-form" air laying 
machine and a similar web was laid on top 
of the structure. The assembly wa needle- 
punched in a needle-loom to a density ot j>00 
55 pur.ches per square inch and then reversed 
and aunched again to the same density Tne 
needled structure was lightly calendered a. a 
U—e-rure of 135'C to fuse the polyethylene 
fill-/ ar.d the resultant product was suitaoie 
as a rrirr.arv carpet backing. 



Example 10 
Two lavers of oriented polypropylene film 
0 07 mm thick was superposed such that their 
directions of predominating orientation was 
substantially at right angles and tne layers 
were laid on a 5 ounces per square yard non- 
woven web of composite fibres having two 
components in equal proportions arranged side- 
bv-side, one of the components being poiy- 
chexamethvlene adipamide) and the other De- 
in°- a 70/30 random copolymer ot nexa- 
me'thvlene adipamide and epsilon caprolactam, 
the web being produced on a PROCTOR and 
SCHWARTZ "Duo-form" air laying machine. 
A similar web was laid on the top ot the 
structure and the assembly was needle- 

ii, i„„™ m i rVnsirv or 

puncnea in a i^z^-^— - - ■ 

300 punches per square inch. The assembly 
was reversed and punched again to the same 
density and heated in a pressure steam cham- 
ber at 35 psig. to fuse the copolymer com- 
ponent of the composite filaments and aiso 
cause the filaments to crimp. The resultant 
product was suitable as a hard wearing floor 
covering. 
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Example 9 
A polypropylene and polyethylene film lami 



Example 11 
Two lavers of uniaxially oriented poly- 
propylene film 0.7 mm thick with their direc- 
tions of orientation at right angles were sand- 
wiched between 2 oz/sq. yard non-woven webs 
of 3 denier polypropylene staple fibres, the 
webs each having 2 oz/ sq. yd. layers of 
polyethylene powder sintered to the sia.es 
nearest the film. The structure was needle- 
punched with 32 gauge needles as used in 
example 1, to a depth of 0.5' and a punch 
density of 1000 psi, inverted and tr.e needle 
punching action repeated. The resulting pro- 
dua which had no fibrils on us surface _w as 
calendered between hot rolls at Hi <~ to 
-nder adhesive the polyethylene powder and 
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produce a very coherer.: material suitable as 
a carper backing. 

Example 12 
Two layers o: uriaxially oriented extrusion 
laminated' film 0." mm thick and consisting 
of a* laver of polypropylene and a layer or 
poWethvler.e were sandwiched between 2oz/ 
sq 'yd 'webs of 3 denier polypropylene fibres 
and'needlepunched as in example 11 so that 
no fibrils acoeared on the surfaces of the 
web The stricture was then heated in an air 
oven at 135 ; C to cause the fibrils to crimp 
and the polvethviene component to become 
adhesive. The resulting product was a very 
drapable, coherer:, well bonded structure. 

WHAT WE CLAIM IS: — 

1. A process for producing a non-woven 
fibrillar structure comprising superposing a 
-r — ~ e ^r-Vnred fibrillatable 
polymeric film and needlepunchmg the struc- 
ture so formed in a needle-loom such that the 
layers are fibrillated. 

'l A process as claimed in claim 1 in which 
the needlecuncrir? action causes fibrils in 
different layers to ceccme entangled and inter- 
locked. 

3 A process as claimed in claim 2 in which 
the structures are needle punched with barbed 
needles to a rureh density greater tnan 6CO 
p.o.s.i. and at* least 3 barbs from each needle 
pass completely through the structure. 

4 A process as claimed m claim 1 in which 
tl- needlerjunch:ng action is insufficient to 
cause fibrils in the different layers to become 
substantially entangled and interlocked 

5 claimed in any or claims 
oe or more webs of fibres or 
embied with the layers of 
cmoosite structure needle- 



5. A process 
1 to 4 in which 
filaments are a 
film and the 
40 punched. i . . . , . , 

6 A process as claimed in claim ;> m whicn 
the layers of film are sandwiched between 
lavers of fibre-webs. 
'7 A process as claimed in claim 6 m wnicn 
45 the needieounchmg treatment does not pro- 
duce fibrils on :re outer surface of the webs. 

3 A process as claimed in claim / m 
which not more than five needle-barbs from 
each needle pass 
50 structure. 

9. A process as 
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to 



completely through the 

claimed in any one of the 
pr-cedir* cla : r.; in which films in adjacent 
layers are surerrosed with their directions or 
Predominating orientation at right angles. 

r as claimed in any of the 
n which at least one of the 



10. A 
preceding 



prc^e; 



da: 



np and 



n -A ; 



possesses potential 

■ucture "is subjected, after 
^ a treatment to develop 



together the film layers is incorporated in the 
structure. , 

12. A process as claimed in claim 11 in 
which 'the adhesive is incorporated in the 
structure in a DOtential adhesive state and 
the structure is* subjected to a treatment to 
develop the adhesive characteristics. _ > 

13. A process as claimed in claim 12 m 
which said adhesive is incorporated in the 
structure before fibrillation and said treat- 
ment is carried out after fibrillation. 

14. A process as claimed in either or claims 
12 or 13 in which said adhesive is incorporated 
as a thermoplastic powder. 

15. A process as claimed in any of claims 
12 to 13 in which said adhesive is incor- 
porated as a thermoplastic film. ^ _ _ 

16. A process as claimed in claim 15 in 
which said film is incorporated as an extru- 
sion laminated fibrillatable film having at 
least one fibrillatable component thermoplastic 
and a component which can be rendered ad- 
hesive without affecting the properties of the 
remainder of the film. 

17. A process as claimed m claim 16 in 
which the film content of the structure is 
totally assembled from said extrusion lami- 
nated fibrillatable films. f , 

13. A process as claimed in any of claims 
14 to 17 in which the thermoplastic material 
is polvethylene. 

19. ' A process as claimed in any of claims 
11 to 13 in which said adhesive is incor- 
porated as thermoplastic potentially adhesive 

fibres. . 

20. A process as claimed in claim 19 _in 
which the potentially adhesive fibres are in- 
corporated as composite fibres containing^ a 
component which can be rendered adhesive 
without affecting the properties of the re- 
mainder of the fibres. ^ ^ 

21. A process as claimed in any ot the 
preceding claims in which the structure is as- 
sembled from polvoropvlene film. 

22. Process substantially as described 
herein and with particular reference to the 
foregoing examples. 

23. A non-woven needle-punched fibrillar 
structure comprising a plurality of layers of 
fibrillated oriented polymeric film bonded to- 
gether. 

^4 A non-woven fibrillar structure as 
claimed* in claim 23 in which fibrils from 
different layers are entangled and interlocked 
thus bonding the structure together. 

^5 A non-woven fibrillar structure as 
claimed* in claim 23 in which there^ is no 
entanglement between fibrils or different 
lavers. 

'26 A non-woven fibrillar structure as 

■h'^h rnn- 
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claimed in anv O; w-»..- 
tains one or more webs of fibres needlepuncned 
to the lavers or nim. 
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A non-woven fibrillar 



struct 



as 



claimed in claim 26 in which the layers of 



film are sandwiched between layers of fibre- 
webs. 

23. A non-woven fibrillar structure as 
claimed in claim 27 in which no fibrils appear 
5 on the surfaces of the webs. 

29. A non-woven fibrillar structure as 
claimed in any one of claims 23 to 23 -in 
which the predominating directions of orien- 
tation in adjacent layers of film are at right 

10 angles. 

30. A non-woven fibrillar structure as 
claimed in any of claims 23 to 29 in which 
at least some of the fibrils are crimped. 

31. A non- woven fibrillar structure as 
15 claimed in any one of claims 23 to 30 in 

which the structures are adhesively bonded. 

32. A non-woven fibrillar structure as 
claimed in claim 31 in which the adhesive 
is a thermoplastic powder. 

20 33. A non-woven fibrillar structure as 
claimed in claim 31 in which the adhesive is 
a thermoplastic film. 

34. A non-woven fibrillar structure as 
claimed in claim 33 in which said film is 

25 an extrusion laminated film having at least 
one fibrillatabie component and a thermo- 
plastic component capable of being rendered 
adhesive without affecting the properties of 
the remainder of the film. 



35 A non^voven fibrillar structure as 30 
claimed in claim 34 in which the total film 
content of said structure compnses said ex- 
trusion laminated film. 

36 A non-woven fabrillar structure as 
claimed in any one of claims 32 to 25 in 35 
which the thermoplastic material is poly- 
ethylene. 

37 A non- woven fibrillar structure as 
claimed in claim 31 in which said adhesive 
is in the form of thermoplastic fibres. 40 

38. A non-woven fibrillar structure as 
claimed in claim 37 in which said fibres are 
composite fibres containing a component cap- 
able of being rendered adhesive without affect- 
ing the properties of the remainder of the 4;> 
fibres. 

39. A non-woven fibrillar structure as 
claimed in any one of claims 23 .to 38 in 
which said fibrillatable film is polypropylene. 

40. Non-woven fibrillar structures substan- 50 
tially as described herein and with particular 
reference to any of the foregoing examples. 

41. Non-woven fibrillar structures when 
made by the processes of any of claims 1 
to 22. 50 

S. CLARK, 
Chartered Patent Agent. 



